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CAUTION NOTICE

THE SUDSURFACE INFORMATION AHD THE SUDSURFACE iHVESTIGATION ON WeiCH IT 15 0ASED WERD MADE FOR THE PURPOSE OF STUDY, PLANMING, AND DLSIGN, AND HOT FOR CONSTRUCTION O PAY PURPOSES.
THE vAMGUS FIELD BOMNG LOGS, ROCR CORES, AND SOIL TEST DATA AVALABLE MAY BE REVEWED OR INSPECTED w RALEIGH By COWTACTNG THE N, C.DEPARTMEWT OF TRANSPORTATION,
GEOTECHMICAL ENGIMEERING UWIT AT {9i9) 250-4088, HEITHER THE SUDSURFACE PLANS AMD REPORTS, HOR THE FIELD RORIMG LOGS, ROCK CORES, OR 500 TEST DATA ARL PART OF THE CONTRACT,

GEMERAL 50 AHD ROCK STRATA DESCRIPTIONS AND MDICATED DOUNDARLS ARE BASED ON A GLOTUCHMCAL WICHPRETATION OF ALL AVALABLE SUDSUIFACE DATA AHD NAY HOT NECESSAIRLY

REFLECT THE ACTUAL SUBSURFACE COMDITIONS BETWEEW BORINGS OR BETWEEN SAMPLED STRATA wiTHiN THE BOREWOLE. THE LABORATORY SAMPLE DATA AND THE W SITU UN-PLACE) TEST DATA CAH DE
RELIED OH OWLY TO THE DEGREE OF RELIATULITY INWEREMT 14 THE STANDAND TEST METHOD, THE ODSERVED WATER LEVELS OR S0L MOISTURL CONDITIONS INDICATED 1N THE SUDSURF ACE

HVESTIGATIONS ANE AS RECOROED AT THE TiE OF THE WVESTIGATON. THESE WATER LOVELS OR SOWL WOISTURE COMDITIONS MAY vARY CONDIDERABLY wWITH TWE ACCORDING TO CLMATIC CONDITIONS WELUDING
TEMPERATURES, PRECIPITATION, AND wind), AS WELL AS OTHER NON-CLIMATIC FACTORS,

THE BIDDER OR COMTRACTOR 15 CAUTIONED THAT DETALS SHOWN ON THE SUDSURFACE PLANS ARE PRELIMNARY ONLY AND IN MANY CASLS THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BOOING

AND COMSTRUCTION PURPOSES, REFEA TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FIHAL DESIGH WFORMATION OM THIS PROJECT. THE DEPARTMWENT DOES NOT WARRANT OR CUARANTEE THE SUFFICIENCTY
OR ACCURACT OF THE INVESTIGATION MADE, HOR THE INTERPRETATIONS MADE, OR OPINON OF THT DEPARTMENT A% TO THE TYPL OF MATERIALS AND COMIITIONS TO DE GHCOUNTERED, THE DIODCR OR
COHTRACTON 15 CAUTIONED TO MAKE SUCH INDEPLMOENT SUBSUAFACE INVESTIGATIONS A% ME DEEMS HECESSARY TO SATISFY WMSELF A% TO COMDITIONS 10 DL CHCOUMTERED ON TWS PROJECT. THE
CONTRACTOR SHALL HAVE HO CLAM FOR ADDITIONAL COMPENSATION OR FOR AH EXTENSION OF TE FOR ANY RLCASON ROSULTIHG FROM THE ACTUAL CM[MS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED 1M THE SUDSURTACE IHF ORUATION,
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GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

CAROLINA DEPARTMENT OF TRANSPORTATION
OF HIGHWAYS

SOIL_DESCRIPTION

GRANULAR MATERIALS
¢ = 38% PASSING =200

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER,AND YIELD LESS THAN

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE., AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUC TURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF,GRAT.SUIY CLAY, WOIST WWIH INTERBEDDED FIRE SAWD LWERSHGHLY PLASTC.A-76

SILT-CLAY MATERIALS
(> 352 PASSING =208

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

MELL GRADED

UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ORGANIC MATERIALS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS ANGULAR,
SUBANGUL AR, SUBROUNDED, OR ROUNDED.

INERALOGICAL _COMPQOSITIO

WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

a-6 | a-7

A-l,A-2 | A-4,4-5

MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS

COMPRESSIBILITY

DPT

= DYNAMIC PENETRATION TEST

PMT - PRESSUREMETER TEST
SAP, - SAPROLITIC

SD. - SAND, SANDY

SL. - SILT,SILTY

SLl. - SLICHTLY

TCR - TRICONE REFUSAL

arg| 43 |46A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3]
N BASOR MODERATELY COMPRESSIBLE LIOUID LIMIT EOUAL TO 3I-58
N RN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50
craver| 20T [ ek, (RGANIC MATERIAL RANLAR  SILT - CLAY AL
sOLS | gons | PEAT SOILS SOILS THER MATER|
5 ux|38 |36 o0v]36 reef36 e TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 18z
LITILE ORGANIC MATTER 3-8 5 - 12 LITILE 19 - 20
LIOuID LT 40 Mx uuulln uxlmn 40 Mx |41 s mx]ar ]| oo 8 wiTH MODERATELY ORGANIC s-182  12-20% SOME 20 - B
[resmic mcex| 6 Mx | N 1o vex |10 sex it son 110w Jio nex o sechiome Juom | ey e Tan WiGaLy | MORLY ORGANIC ez »20% HIGHLY 35% AND ABOVE
woe mex| o o o [ «m [omfumfemjporm| Moochate | onanic GROUND WATER
USUAL TYPESISTONE FRAS.|_ o | o)y 1y or cLAYEY | siLTY | cLavey ORGANIC Sons Y _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR [GRAVEL, AN MATTER 4
wargris | swop  [SAND| CRAVEL AND SAND | SOLS | SOILS Yy _ STATIC wATER LEVEL &FTER 24 woums
[ rATIG ey
oA EXCELLENT TO GOOD FAIR T0 POOR ':";‘ 10| poor |wsurame PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA
SUBGRADE
P
P] OF A-7-5 SUBGROUP IS < LL - 30 ¢Pl OF A-7-6 SUBGROUP IS >LL - 30 O"W" SPRING OR SEE|
CONSISTENCY [SCELLANEOUS SYMBOL S
RANGE OF STANDARD RANGE OF UNCONF INED e
COMPACTNESS OR ROAOWAY EMBANKMENT (RE) SAMPLE
PRIMARY SOIL TYPE TRAT if COMPRESSIVE STRENGTH »1 oa TEST
CONSISTENCY St (TONS/FR ) WITH SOIL DESCRIPTION Gm i TEST BORING DESIGNATIONS
$ - BULK SAMPLE
GENERALLY VERY LOOSE « SOIL SYMBOL P  avcer sorinc
Pty LOOSE aT010 " $5 - SPLIT SPOON
MEDIUM DENSE 10 10 30 N/ ARTIFICIAL FILL (AF) OTHER SAMPLE
MATERIAL DENSE 2 10 50 T T CORE BORING
(NON-COHESIVE? vEPY SENSE A HAN ROADWAY EMBANKMEN ST - SHELBY TUBE
== wmw  |NFERRED SOIL BOUNDARY SAMPLE
VERY SOFT @ @25 "O  MONITORING wELL
GENERALLY SOFT 2104 028 T0 .50 m e INFERRED ROCK LINE RS - ROCK SAMPLE
SILT-CLAY MEDIUM STIFF 47108 .5 10 1.0 = A PIEZOMETER RT - RECOMPACTED TRIAXIAL
MATERIAL STIFF 871015 1 10 wewge® ALLUVIAL SOIL BOUNDARY INSTALLATION g
ICOHESIVE) VERY STIFF 15 10 30 2104 SLOPE INDICATOR
HARD >3 >4 28029 gl; asgggzglm oF O INSTALLATION CBR - CALIFORNIA BEARING
I S — |_> K RATIO SAMPLE
TEXTURE OR CRAIN SIZE O~ 1 N-vaLe
U.S. STO. SIEVE SIZE 4 0 @ 0 200 270 ®  SOUNDING ROD @D~ SPT REFUSAL
OPENING (MM) 476 200 @42 @25 0075 ©0.053 — -
c - ABBRE VIAT]ONS
BOULDER COBBLE GRAVEL Py et SILT cLay AR - AUGER REFUSAL HI. - HIGHLY 2 - MOISTURE CONTENT
(BLOR. 1C0B (GR. (CSE. S04 € S0 SL) €L BT - BORING TERMINATED MED. - MEDIUM Vv - VERY
CL. - CLAY MICA, - MICACEOUS VST - VANE SHEAR TEST
ORAIN MM 309 ™ 2.8 e.25 @05  0.005 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC - UNIT WEIGHT
{.]["I:.] ‘_—iﬂ'jni{-ﬂm‘ﬁnﬂ“-"’ DMT - DILATOMETER TEST ORG. - ORGANIC ‘N DRY UNIT WEIGHT

EOUIPMENT USED ON SUBJECT PROJECT

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE -GRAY),
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

O

SOIL MOISTURE SCALE FIELD MOISTURE
tATYERBERG LIMIT! DESCRIPTION CUICE FOR FIELD MOISTUAE OESCRIPTION | @ - Yoio rario
FOSS. - FOSSILIFEROUS
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY
1SAT) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES
w_ 1 uiouo Limit FRAGS. - FRAGMENTS
PLASTIC
SEMISOL 10+ REOUIRES ORYING TO
e - WET - ATTAIN OPTIMUM MOISTURE
sl 1 Pastic LMt
DRILL UNITS:
oM | OPTIMUM MOISTURE - MOIST - M) SOLIDs AT OR NEAR OPTIMUM MOISTURE D
sl sHRINKAGE LIMIT [0 wenee__
REQUIRES ADDITIONAL WATER TO O
- ORY - ) ATTAIN OPTIMUM MOISTURE 0O == 0O
PLASTICITY ] oe-axc O
PLASTICITY INDEX (PD) ORY STRENGTH 0O
NONPLASTIC 05 VERY LOW O cve-sse 0
LOW PLASTICITY 6-15 2::::1
MED. PLASTICITY 1625
HIGH PLASTICITY 26 OR MORE HIGH [ rortaeie woist O
COLOR 0 E

ADVANCING TOOLS:

CLAY BITS

HAMMER TYPEs
[X] avromatic  [C] mawa

€ CONTINUOUS FLIGHT AUGER
8°HOLLOW AUGERS

CORE SIZE:

Do

HARD FACED FINGER BITS O~n—
TUNG.-CARBIOE INSERTS O

casinc ] w/ aovancer T

TRICON ssteec 1EEm | [] Ppost moLE oicceR
TRICONE _ - TUNG.-CARB. HAND AUGER

o i1 SOUNDING ROD

2.875" DRAG BIT

VANE SHEAR TEST

000
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

RIPT

TERMS AND DEF INITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT |F TESTED. WOULD YIELD SPT REFUSAL.AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE "PIULI.V DIVIDED AS FOLLOWS:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
ROCK (WR) BLOWS PER FOOT IF TESTED.

FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
WOULD YIELD SPT REFUSAL IF TESTED. ROCKX TYPE INCLUDES GRANITE,
ONEISS, GABBRO, SCHIST, ETC.

CRYSTALLINE
ROCK (CR)

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER,
ADUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS.
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE. SLATE. ETC.
ARIESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
| INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
%qntmm ROCK L1 ;’2 n:;wa..E 'l:.tlt TYPE INCLUDES LIMESTONE, SANDSTONE., CEMENTED
— SHELL BEOS.EVC.

NON-CRYSTALLINE
ROCK (INCR)

WEATHERING

FRESH ROCK FRESH, CRYSTALS BRIGHT,FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
HAMMER |F CRYSTALLINE.

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

w SLly CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

SLicHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

SLIY 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR

CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
€MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELOSPARS DULL
SEVERE AND DISCOLORED AND A MAJORITY SHOW KADLINIZATION. ROCX SHOWS SEVERE LOSS OF STRENGTH

(MOD. SEV.)  AND CAN BE EXCAVATED wiTH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK" SOUND WHEN STRUCK.
IE_IESTED. WA D YIELD SPT REFUSAL

SEVERE ALL ROCx EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED

(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
E_IESTED, YIELDS SPT N VALUES O 109 BPF

VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR
VESTIGES OF THE ORIGINAL ROCKX FABRIC REMAIN. [F_TESTED, YIELDS SPT N VALUES ¢ 199 BPF

COMPLETE ROCx REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND
SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS

ALSO AN EXAMPLE.

VERY HARD CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.

HARD CAN BE SCRATCHED BY KNIFE OR PICx ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
TO DETACH HAND SPECIMEN.

MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED
BY MODERATE BLOWS.

MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICX POINT.

HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
POINT OF A GEOLOGIST'S PICK.
SOF T CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS

FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.
RY - IMN. LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH EXPRESSED AS A PERCENTAGE.
DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL 10 THE FRACTURE.

EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL,

FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM,

= A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

- A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO

ITS LATERAL EXTENT,

LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MDT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTILING IN

SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM,

RESIOUAL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK,

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS.

SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR

STANDARD PENE TRATION TEST (PENE TRATION RESISTANCE) tSPT) - NUMBER OF BLOWS (N OR BPF) OF

A 149 LB, HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF | FOOT INTO SOIL WITH
A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
THAN @.1 FOOT PER 60 BLOWS.
SIRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

TRATA TY \i - A MEASURE OF ROCX OUALITY DESCRIBED BY
TOTAL LENGTH OF ROCX SEGMENTS WITHIN A STRATUM EOUAL TO OR CREATER THAN 4 INCHES DIVIOED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

JOPSOIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

BENCH MARKs BM®ISTA 10+23 -BL- 57.06' LT
RR _SPIKE IN 12" OAK

ELEVATIONs 260.28 FT.

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
FINGERNAIL..
FRACTURE SPACING __BEDDING _____
TERM SPACING IERM IHICKNESS
VERY WIOE MORE THAN 10 FEET VERY THICKLY BEODED > 4 FEET
icE 310 10 FEET THICKLY BEDDED 15 - 4 FEET
MODERATELY CLOSE | T0 3 FEET THINLY BEDOED 816 - 1.8 FEET
CLOSE .16 10 1 FEET VERY THINLY BEODEO .03 - @.16 FEET
VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 8.03 FEET
IHIN.V LAMINATED < 0.008 FEET
TNDURATTON
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINSe
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WiTH HAMMER,
INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE,
DIFFICULT TO BREAK WITH HAMMER,
EXTREMELY INDURATED SHARP HAMMER BLOWS REOQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

NOTES:

REVISED 02/23/06




Whispering Pines Vass

| 73
(X Lake
Surf
aylortown Hog Island
' : = : Mt
s M'd’dnd,P LS ‘
Pinehurst e .
Inverness
Southern Pines
'8 ]
21|

g Aberdeen
5 3
7 Pinebluff > Fort Bragg Militan
3 -
= —
gl 2 As‘hley
| / "4 Heights
S AR w
5 1}7-1 =
g ”
: g
L .:"
§ g L] g
“lamp Mackall Site Location
% -\" [IbL”" i
g 3 = H O K E
ol Reservation 15 / v < X
O Five Points
%
5 - Silver City
© [+ 4
5 % Raeford
o ¥
pe) 9
© <
é Qak Hill od
é o\g
£ e Miles (@0
o 0 2.5 5 3
I N
% Gol

Hickory Grove

HRR

ONE COMPANY |Mﬂny Solutions

Site Vicinity Map

Drawing No.: 1

County: Hoke
Site Description: Bridge #7 on SR 1215 (Montrose Rd.) over Mountain Creek
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Site Description: Bridge #7 on SR 1215 (Montrose Rd.) over Mountain Creek
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% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 1 OF 1

WBS 17BP.8.R.18

| TIP SF-460007

| COUNTY Hoke

| GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 7 on SR 1215 (Montrose Rd) over Mountain Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 14453 OFFSET 13ftLT ALIGNMENT -L- 0 HR. 4.8
COLLARELEV. 263.2ft TOTAL DEPTH 60.0 ft NORTHING 460,395 EASTING 1,883,149 24 HR. 4.5

DRILL RIGIHAMMER EFF./DATE MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD Mud Rotary / 2-7/8" Dragbit

HAMMER TYPE Automatic

DRILLER Stewart, J. START DATE 06/14/12 COMP. DATE 06/15/12 | SURFACE WATER DEPTH N/A
ELEV| TR [DEPTH| BLOW COUNT BLOWS PER FOOT sawp. | W (LJ SOIL AND ROCK DESCRIPTION
(f) (ft) (® | o5t | 0.5ft | 05ft | 0 25 50 75 100 | NO. L /moi G | ELEv. () DEPTH (ft
265 -
2632 T 00 [ 2632 GROUND SURFACE 0.0
T 4 6 5 - }1'1 ) M ROADWAY EMBANKMENT
1 / o Tan, fine to coarse SAND (A-2-4), some silt
260
2597+ 3.5
I T 1 [ 1 ?/2 . W
T |- - 256.5 6.8
255 | peyo T g | - ALLUVIAL
-+ Black, fine sandy SILT (A-4) with little organic
1 WOH | WOH | WOH w matter
T \-\- - 251.4 11.8
250 T S N\C COASTAL PLAIN
2497 135 Vi T 8 < Middendorf Formation
T S L] w Light gray and orange, silty coarse to fine
1 o SAND (A-2-4), little clay
1 .
245 | oa7.1 185 /
I 386 s W
1 N
I 1
240 | o397.1 235 [
I 5 | 2 | 4 {6. . w
1 . \\. .
235 | o347 285 X
1 2 7 6 SR SES w
T [ R S L=
1 ST ST i Purple, fine sandy silty CLAY (A-7-6)
230 | 2097-1 335 §—
I 19 | 36 | 64 ceed M B
1 . 100/1.0 §_
1 LT NY 2264 _________ sze8
205 T r Gray and orange, fine to coarse sandy CLAY
2247 385 — N (A-6
I B el e s NJ
i -/ N
220 | 5197 435 L §—
I 810 [ 1B || - ghg - - v Y
1 I \_
T o N
215 | 21471 485 / N
I 56 | 8 - dia NG
1 Sy L
T A\ §:
210 | 2097} 535 \ N
I 6 | 8 | 11 *19 M L
T SR B r 064 __ _ _ _ __ __ __ __ _____ ___ _ ____ 568
T - - Light gray and orange, silty CLAY (A-7-6
205 | 50471 585 \ N ight gray ge, silty (A7-6)
T 6 0] 14 C '¥24' C M [ 203.2 60.0
T i Boring Terminated at Elevation 203.2 ft in
1 r Coastal Plain Deposits: silty CLAY (A-7-6)
1 C NOTES:
T N 1) Driller indicates loss of drilling fluid at a
1 - depth of 28'.
4 - 2) Driller indicates harder drilling at a depth
+ o of 31".
1 — 3) 3 inch diameter casing advanced to a
T - depth of 32'.
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% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 1 OF 2
BORELOG REPORT

WBS 17BP.8.R.18 | TIP SF-460007 | COUNTY Hoke | GEOLOGIST Batten, M. (Field Professional)
SITE DESCRIPTION Bridge No. 7 on SR 1215 (Montrose Rd) over Mountain Creek GROUND WTR (ft)
BORING NO. B1-B STATION 15+02 OFFSET 13 ft RT ALIGNMENT -L- 0 HR. 1.1
COLLAR ELEV. 258.4 ft TOTAL DEPTH 70.0 ft NORTHING 460,362 EASTING 1,883,194 24 HR. 4.3
DRILL RIG/HAMMER EFF./DATE MAD2544 CME 45 77% 3/31/2011 |DRILL METHOD Mud Rotary / 2-7/8" Dragbit HAMMER TYPE Automatic
DRILLER Stewart, J. START DATE 06/14/12 COMP. DATE 06/14/12 |SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(E)TH ) . 1 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 5 50 5 00| | NO. |/moll G | ELev. @) DEPTH (ft
260 -
2584 T 00 L 2584 GROUND SURFACE 0.0

T T2 [ 1 *3 o ALLUVIAL

:: S T T T 255.9 Black, fine SAND (A-3),.\|Nith little organics, __ 25|
255 | os49 35 / - ____ _ _ tacesit _ __ _

1 WOH | WOH | WOH ‘ F T e T W Black, fine sandy SILT (A-4), with wood

1 .\0_ o fragments

1 . 251.9 6.5

41 \.\ . COASTAL PLAIN
250 | 2499 8.5 \ Middendorf Formation

1 1 6 6 D T O B I AR Sat Light gray to orange, silty coarse to fine

1S 2 R B R IR SAND (A-2-4), with some orange clay balls

I o
245 | 2449 | 135 /

1 1 5 1 € - - | - - | - Sat

-+ .\ - - - - e e . - e e . - e e .

I \ . .
240 | 2399 1 185 . S . \* Cravel from 13.5'- 18.5

4 @10 - | - - - | e e e e Sat

+4 /
235 | 2349 ] 235 1.

T 7 2 1 {3 Sat

I R S Bl I iTane  ________________ g4
230 | 2299 | 285 1 25 v /1 \_ Gray, fine to coarse sandy CLAY (A-6)

4 e e e e - - -®69 - - - - M -

1 N I I 2 A NI
225 | 20491 335 z N

T 7 |11 [ 15 R M NG

I R D N
220 | 21997 385 I N

1 5 6 7 . _‘13_ W \_

4 -\ - \_

1 AN N
215 | 21497 435 \ N

T 7 |10 | 1 N w NS

4 - \_
210 | pp09.] 485 o ]“-'I' o %-_240@______.____________4_@

T 1 13 20 T _;33_ ) — — M \_— Dark gray, fine sandy silty CLAY (A-7-6)

I S //- I e I §: 2066 _ _ _ _ _ e ___ ___ 518
205 | o049 ] 535 - \—_ Dark gray, fine to coarse sandy CLAY (A-6)

T 7 121 - @b M N

-+ - .I - \_

i - N
200 | 1999 | 585 s |6 | s ‘I NS

T S 7 NSy B E WINYF8ae _ ___ ______________ 609

T s Tttt Tttt 1- - o Gray and orange, silty CLAY (A-7-6)

T 1 NN
195 | 194097 635 S T — ; §_

T - 81 - - w \—

I 2 N

T i §_
190 | 1899 | 685 i | oo | s / Ny

T SR NN BN - IR W N 1884 70.0

T B Boring Terminated at Elevation 188.4 ft in

1 B Coastal Plain Deposits: silty CLAY (A-7-6)
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 2 OF 2

L L L L L L L L L L L L L L L LB B L

WBS 17BP.8.R.18 | TIP SF-460007 | COUNTY Hoke | GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 7 on SR 1215 (Montrose Rd) over Mountain Creek GROUND WTR (ft)
BORING NO. B1-B STATION 15+02 OFFSET 13 ft RT ALIGNMENT -L- O HR. 1.1
COLLARELEV. 258.4 ft TOTAL DEPTH 70.0 ft NORTHING 460,362 EASTING 1,883,194 24 HR. 4.3
DRILL RIG/HAMMER EFF./.DATE MAD2544 CME 45 77% 3/31/2011 | DRILL METHOD Mud Rotary / 2-7/8" Dragbit HAMMER TYPE Automatic
DRILLER Stewart, J. START DATE 06/14/12 COMP. DATE 06/14/12 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)T H v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | O 25 50 7% 100 | No. |/mol| G | Eev. @ DEPTH (ft)

| 180 | Match Line

1) Driller indicates harder drilling at a depth
of 27.5'".

2) Driller indicates softer drilling at 36.5'.

3) Driller indicates harder drilling at a depth
of 47.8".

4) Driller indicates harder drilling from depths
of 60-68.5'.
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BORELOG REPORT

% NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 1 OF 1

WBS 17BP.8.R.18 | TIP SF-460007 | COUNTY Hoke | GEOLOGIST Batten, M. (Field Professional)

SITE DESCRIPTION Bridge No. 7 on SR 1215 (Montrose Rd) over Mountain Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 15452 OFFSET 14 1ftLT ALIGNMENT -L- 0 HR. 5.0
COLLARELEV. 262.9 ft TOTAL DEPTH 60.0 ft NORTHING 460,383 EASTING 1,883,246 24 HR. 3.9

DRILL RIGIHAMMER EFF./DATE MAD2544 CME 45 77% 3/31/2011

| DRILL METHOD Mud Rotary / 2-7/8" Dragbit HAMMER TYPE Automatic

DRILLER Stewart, J. START DATE 06/15/12 COMP. DATE 06/15/12 | SURFACE WATER DEPTH N/A
ELEv| Zigy [DEPTH| BLOW COUNT BLOWS PER FOOT save. W o SOIL AND ROCK DESCRIPTION
(f) (ft) (® | o5t | 0.5ft | 05ft | 0 25 50 75 100 | NO. L /moi G | ELEv. () DEPTH (ft
265 -
262.9 T 0.0 GROUND SURFACE 0.0
1S 2 3 2 +5_ ROADWAY EMBANKMENT
1 A Tan and gray, silty coarse SAND (A-2-4),
260 2504+ 35 | with trace clay
+ T T T |ds -
T |I T 6.8
255 | iat a5 L ALLUVIAL
1 r Black, fine sandy SILT (A-4), with little
s WOH [ WOH | 1 +1_ Sat. organic matter and trace gravel
250 T !_ _ 250.3 12.6
249471 135 I COASTAL PLAIN
T 3 4 8 eie Sat. Middendorf Formation
1 ) :l o Light gray, silty coarse SAND (A-2-4)
245 T -
244471 185 3 5 2 i o
T N e Sat. RO &334 19
T - /“12 - Orange to light gray and pink, silty fine to
T A coarse SAND (A-2-4) with clay balls
240 T i
239471 23.5 1
1 Tl 2] 2] Sat.
1 A
1S A
2% 234471 28.5 \ . L 5 29.0
T e 3 Wl sat. K~ Tight gray and pink, fine sandy ity CLAY |
1 S~ | L N A-7-
1 ST T - N
230 1 ~- \_
22947 335 o3 TS v NS
1 51 |50/0. R ERRTYVY J §_
I N N S NI 2250 ___ ____ 370
225 Y r | Gray and orange, fine to coarse sandy CLAY
¥ R T T \_ (A-
i 16 | 36 | 31 T ey M N
+4 - < < .. \_
220 T Rt I N
219471 435 P \_
I [ S| w i
T T N
I 1 N
215 I ) N
214471 485 T
i R IRt AN
I LN Comtt _ _ _ _ _ ________ __ _ _ 518
210 Dark gray, silty CLAY (A-7-6
209.47 535 AN N oray. sty ( )
+ 7 [ 12| 2 T s M NI
I 7 N
T N N
205 I N
204477585 | Y 7 N
@19 M 202.9 60.0
1 | Boring Terminated at Elevation 202.9 ft in
4 L Coastal Plain Deposits: silty CLAY (A-7-6)
I . NOTES:
T - 1) Driller indicates harder drilling at a depth
- - of 12.6".
T - 2) Geologist indicates strata break in spoon
T o at a depth of 19.5' and 29.0'.
T B 3) Driller indicates softer drilling at a depth of
4 B 37
T — 4) 3 inch diameter casing advanced to a
1 r depth of 30'.




*) NORTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD

SCOUR REPORT

SHEET 1

WBS: SF-460007  TIP: 17BP.8R.R.18 COUNTY: Hoke

DESCRIPTION(1): Replacement of Maintenance Bridge No. 7 on Montrose Rd. (SR 1215) over Mountain Creek

EXISTING BRIDGE

Information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Bridge Survey and Hydraulic Design Report

Bridge No.: 7 Length: 45 Total Bents: 4 Bents in Channel: 2 Bents in Floodplain: 2
Foundation Type: Abutment walls, timber piles

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed at End Bents 1 and 2

Interior Bents: Moderate scour observed around concrete base at Interior Bent 2

Channel Bed: No scour evident in channel bed

Channel Bank: No scour evident on channel banks

EXISTING SCOUR PROTECTION
Type(3): Asphalt pavement on abutment approaches with vertical timbers under bridge deck and wing walls

Extent(4): Asphalt extends approx. 10 ft past vertical timbers used for wingwalls

Effectiveness(5): Scour protection appears to be working

Obstructions(6): No obstructions evident

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.



SHEET 2

DESIGN INFORMATION
Channel Bed Material(7): Fine SAND (A-3) and Fine Sandy Silt (A-4) with little organics and trace gravel

Channel Bank Material(8): Fine SAND (A-3) and Silty Fine to Coarse Sand (A-2-4) with trace clay

Channel Bank Cover(9): Moderately thick 6ft high and lower grass and vegetation

Floodplain Width(10): US: 20 ft east side, 200 ft west side; DS: approx. 200 ft both sides stream

Floodplain Cover(11): Medium density hardwood forest, moderate undergrowth

Stream is(12): Aggrading Degrading Static X

Channel Migration Tendency(13): Tendency to migrate west due to 90 degree bend just upstream of bridge

Observations and Other Comments: None

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
B1
Per Hydro Report| 247.5

Comparison of DSE to Hydraulics Unit theoretical scour:
DSE is assumed to be the same as Hydro theoretical scour.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4
Passed #10
Passed #40

Passed #200

Coarse Sand

Fine Sand
Silt

Clay

LL

Pl
AASHTO
Station
Offset
Depth

Form GEU-017e  Revised 7/26/2007

Reported by: Date: 6/14/2012
M. Batten
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Photo 2: Looking East at EB1-A
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Site Photos
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Photo 4: Looking West at EB2-A
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